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Extensive background/experience in combustion and post
combustion NOx control technology

Extensive experience in refineries and petroleum process

Comprehensive understanding and extensive experience with SCR

Experienced in refinery NOx control projects
systems

Numerous technical presentations at technical conferences

Experienced in refinery boiler and fired heater emission controls L
pertaining to NOx controls

Experienced in configuring process equipment with existing

Process design experience with NOx controls :
equipment

Extensive experience with ammonia injection systems and

Experienced in refinery heater optimization L
optimizations

Experienced in refinery FCC NOx controls Experienced in refinery NOx emission systems and optimization

Performed previous 2015 BARCT RECLAIM assessment for SCAQMD Numerous NOx technology assessment studies

" ED_005970B_00001632-00006






ED_005970B_00001632-00008



ED_005970B_00001632-00009



. Plugging from refractory/insulation

Piugging from fines

Chrome poisoning

Vanadium deposition
Tube leaks
 Ammonia salt formation

Dusl Function Possible
{GGreen g Current Reference)
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Equipment Index:

Heat exchangers and tanks
Process machinery

Pipe, valves, and fittings
Process instruments

Pumps & compressors
Electrical equipment

Structural supports & miscellaneous
Construction Labor Index
Buildings Index

Engineering and Supervision
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Is the combustion unit a utility or industrial boiler?

Is the 5CR for a new boller or retrofit of an existing bollery

Please enter a retrofit factor between 0.8

#

Enter 1 for projects of average retrofit difficuity.

Complete all of the highlighted data fields:

What is the maximu

M heat input rate (QB}7

he higher heating value [HHV] of the fuel?

ption?

and 1.5 based on the level of diff]

28.5 MMBtu/hour

1,400 Btu/scf

99,760,143 scf/year
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Number of days the SCR operates [To)

Mumber of days the boiler operates (L.}

infet NO, Emissions (NOzx,) to SCR

MNOx Remowval Efficiency (EF} provided by

vendor kb nedl . Mumber of SCR reactor chambers {n..J

Stoichiometric Ratio Factor (SRF) Number of catalyst layers {Riyer)
ENQB& imyer

*The SBF value of 105 s 3 defauitva should enter actual ol Number of empty catalyst layers {Roqor)

value, if known. o o
Ammaonia Slip (Slip} provided by vendor

Estimated cperating life of the calgiyst | e ] ; a Volume of the catalyst layers {Vol sl
: ' {Enter "UNK" if value is not knownl Ni( Cuhbic feet

Estimated SCR equipment life 25 Years” yé Flue gas flow rate {Qayegas)
u {Enter "UNK"™ if value is not known} UMK acfm

* Eor industrial bollers, the =t iife s bebwesn 20

and 25 years,

Concentration of reagept as stored [T,

Density of reagent asgtored {Poageq) 58 b/ bicdan Gas temperature at the SCR inlet {T} 650 °F

7 fmin- v
MMBtufhour |
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Desired dollar-year
CEPCI for 2018 (616 Jberthe CERC| value for 2018 5846 2012 CEPCI
Annual Interest Rate {i) 4 Percent

Reagent {Cost,es) 3.5606/gallon for a 19 perﬁeaé\t solution of ammonia

Electricity {Costyec

. Hevenue Sales Tusigmers Price
;:,_:: ?t'ﬁ'wﬁasams?w; | Coumt | CentsiloWh

Catalyst cost {CC ,eppace)

15832 TR

Operator Labor Rate o L e

S48 738 20 148437

Operator Hours/Day C24.00ho oD
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TCI for Oil and Matural Gas Boilers

For Oil and Matural Gas-Fired Utility Boilers between 25MW and 500 MW
TCI = 80,000 x (200/Byy |

B35 BMW x ELEVE x RF

For Oil and Natural Gas-Fired Utility Boilers >500 MW:
TCI =60,670 x By x ELEVF x RF

For Dil-Fired Industrial Boilers between 275 and 5,500 MMBTU//hour :

TCi=7,270x(2,200/Qs )™ x Oz x ELEVF x RF

For Natural Gas-Fired Industrial Boilers between 205 and 4,100 MMBT U/ hour :

TCl=9,760 x {1,640/Qg )" x Qg x ELEVF x RF

For Dil-Fired Industrial Boilers »5,500 MMBtu/hour:
TCl=5275x Qs x ELEVF x RF

For Matural Gas-Fired Industrial Boilers 4,100 MMBtu/hour:
TCI=7,082 x Qs x ELEVF x RF

Total Capital Investment {(TCl) = { 51568159 in 2018 dollars
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